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[57] 



ABSTRACT 



Disclosed is a transducer for use in a noise cancellation 
apparatus for reducing background noise. The transducer 
includes a housing having first microphone means for 
receiving a first acoustic sound composed of speech origi- 
nating from an operator operating the apparatus and back- 
ground noise, and for converting the first acoustic sound to 
a first signal, and second microphone means arranged at a 
predetermined angle <j> in close proximity with respect to the 
first microphone means for receiving a second acoustic 
sound composed of substantially the background noise and 
for converting the second acoustic sound to a second signal. 
The first and second microphones are connected to a differ- 
ential amplifier means of the noise cancellation apparatus so 
as to obtain a signal representing substantially speech. The 
amplifier means is for receiving acoustic sounds from each 
microphone and has a first terminal and a second terminal, 
wherein the second terminal is grounded. The transducer 
further includes a transistor means for receiving and ampli- 
fying an AC signal representative of the audio input from 
each microphone; and means for filtering the amplified AC 
signal from the DC signal, so that the DC signal powers the 
amplifier means. Also disclosed is a method for calibrating 
an active noise reduction apparatus including a housing 
having a speaker to produce an acoustic anti-noise signal in 
the housing, a microphone to detect an external noise signal, 
and an amplitude adjustment means to calibrate the acoustic 
anti-noise signal to create a quiet zone in the housing for 
operation with an independent electrical assembly, wherein 
the apparatus is calibrated separately from the electrical 
assembly. The method includes the steps of: inputting the 
external noise signal received by the microphone to produce 
an anti-noise signal; transmitting to the speaker the anti- 
noise signal having an equal gain and opposite phase 
response to the external noise signal detected by the micro- 
phone; and balancing the gain and phase response of the 
anti-noise signal by the amplitude adjustment means located 
in the noise reduction apparatus to match the gain and phase 
response of the external noise signal to yield a theoretical 
zero in the quiet zone. 

23 Claims, 30 Drawing Sheets 
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